Alternative antibody Fab' fragment PEGylation strategies: combination of strong reducing agents, disruption of the interchain disulphide bond and disulphide engineering.
Antigen-binding fragments (Fab') of antibodies can be site specifically PEGylated at thiols using cysteine reactive PEG-maleimide conjugates. For therapeutic Fab'-PEG, conjugation with 40 kDa of PEG at a single hinge cysteine has been found to confer appropriate pharmacokinetic properties to enable infrequent dosing. Previous methods have activated the hinge cysteine using mildly reducing conditions in order to retain an intact interchain disulphide. We demonstrate that the final Fab-PEG product does not need to retain the interchain disulphide and also therefore that strongly reducing conditions can be used. This alternative approach results in PEGylation efficiencies of 88 and 94% for human and murine Fab, respectively. It also enables accurate and efficient site-specific multi-PEGylation. The use of the non-thiol reductant tris(2-carboxyethyl) phosphine combined with protein engineering enables us to demonstrate the mono-, di- and tri-PEGylation of Fab fragments with a range of PEG size. We present evidence that PEGylated and unPEGylated Fab' molecules that lack an interchain disulphide bond retain very high levels of chemical and thermal stability and normal performance in PK and efficacy models.